Objectives: Microscope work can be strenuous both to the visual system and the musculoskeletal system. Lack of awareness or indifference towards health issues may result in microscope users becoming victim to many occupational hazards. Our objective was to understand the occupational problems associated with regular use of microscope, awareness regarding the hazards, attitude and practice of microscope users towards the problems and preventive strategies. Material and Methods: a questionnaire based survey done on 50 professionals and technicians who used microscope regularly in pathology, microbiology, hematology and cytology laboratories. Results: Sixty two percent of subjects declared that they were suffering from musculoskeletal problems, most common locations being neck and back. Maximum prevalence of musculoskeletal problems was noted in those using microscope for 11-15 years and for more than 30 h/week. Sixty two percent of subjects were aware of workplace ergonomics. Fifty six percent of microscope users took regular short breaks for stretching exercises and 58% took visual breaks every 15-30 min in between microscope use sessions. As many as 94% subjects reported some form of visual problem. Fourty four percent of microscope users felt stressed with long working hours on microscope.
INTRODUCTION
Occupations in any field may use up all the energy, health and patience of an individual, and occupational problems may take their toll on the well-being and feeling of satisfaction in the employee [1] . Oxford English Dictionary defines an occupational hazard as "a risk accepted as a consequence of a particular occupation" [2] . The development and implementation of some rules and regulations by concerned administrative bodies for every profession may help reduce these unpleasant experiences.
A number of highly trained medical professionals and technicians may help doctors to make decisions and save lives [3] . One such group comprises those who use microscope as a tool of investigation [3] . Microscope users may be unaware or may neglect the health risks associated with their work and fall prey to a number of occupational problems [3] . The association of prolonged microscope use with the development of chronic pain syndromes and visual problems has been recognized for decades, yet awareness about these occupational hazards comes only when a person becomes victim to these hazards [4] .
with informed consent form duly signed, were later collected. Fifty microscope users answered the questionnaire.
Statistical analysis
Data collected was subjected to statistical analysis including frequency analyses, Chi 2 test and Fisher's exact tests.
RESULTS

Participation
Thirty three females and 17 males (total: 50) with an age range of 23-70 years (mean: 33.62 years) participated in the study. Twenty four participants were below 30 years, 17 between 31-40 years and 9 were above 40 years. Out of the 50 subjects, 13 were pathologists, 6 microbiologists, 8 oral pathologists, 13 postgraduate students and 10 technicians in pathology, hematology and microbiology laboratories. The questionnaire survey has been summarized in Table 1 and work place specifications as asked in the questionnaire have been briefed in Table 2 .
Questionnaire
Musculoskeletal disorders
Sixty two percent of the microscope users in this study declared that they were suffering from musculoskeletal problems and 58% of them faced it repetitively. The most common locations were neck and back ( Figure 1 ). Other problematic areas included shoulder, wrist and hand.
There was a statistically significant difference in overall prevalence of musculoskeletal problems with maximum in those using microscope for 11-15 years (p = 0.029) and, surprisingly, less subjects in the groups using microscope for more than 15 years reported musculoskeletal problems. All the subjects who used microscope for more than 30 h per week said that they were victims of musculoskeletal problems, followed by 60% (21-30 h/week), 52.4% (1-10 h/week) and 44.4% (11-20 h/week). [5] .
Ergonomics is identified as an emerging area of practice.
As told by OSHA, it deals with fitting a job to a person that helps lessen muscle fatigue, increases productivity and reduces the number and severity of work-related MSDs [6] . In microscope users, repetitive eye movements while screening slides, difficulty in accommodation and convergence of eye can result in fatigue, eye strain, and visual discomfort. These problems can also be linked to monotony and prolonged working time without a break [7, 8] .
The more unexplored areas of occupational hazards with regular microscope use are stress, burnout, depression and anxiety among such personnel. In the present questionnaire based study, an effort has been made to understand the occupational concerns in the population of microscope users as well as their knowledge, awareness and attitude about occupational problems like musculoskeletal disorders, visual problems and stress. The opinion of the subjects included in study about their working environment and comfort levels have also been voiced. 
MATERIAL AND METHODS
Visual problems
In our study group, 60% subjects claimed to suffer from refractive errors. Sixty percent ametropic microscope users reported an aggravation of ametropia during their working years, out of which 33.3% believed that microscope use was the sole reason for this aggravation. Thirty two percent of microscope users experienced both visual and musculoskeletal problems simultaneously. As many as 94% subjects mentioned some form of visual problem or a combination, ranging from eye discomfort (38.3%), headache (51.1%), dry eye (12.8%) with maximum subjects complaining of eye fatigue (59.6%) during microscope use ( Figure 2 ).
None of the factors like habit of taking visual breaks every 15-30 min in between microscope use, number of years of microscope use, weekly working hours, or whether they used spectacles while looking into the microscope or not made a statistically significant difference in aggravation of ametropia.
Stress
Fourty four per cent of microscope users felt stressed with long working hours on microscope, out of which 26% considered it due to physical fatigue only. Twenty six percentage found the reporting of microscopic findings and final diagnosis as a cause of stress while 52% found the lack of Sixty two percent of subjects were aware of workplace ergonomics but awareness about the Centres for Disease Control and Prevention (CDC) guidelines for microscope use was as low as 36%. Only 6% of those suffering took 1-2 days of sick leave during the past year. Those who took sick leave were all males who belonged to the age group of more than 40 years and who spent more than 30 h/week using microscope for more than 15 years. Twenty three percent of those suffering had to take some form of treatment or hospitalization. Fifty six percentage microscope users in our survey took regular short breaks for stretching exercises and 58% took visual breaks every 15-30 min in between microscope use. Only 62% subjects enjoyed the luxury of ergonomically optimized chairs.
There was no statistically significant association between overall prevalence of musculoskeletal problems or their repetitive nature, and factors like the habit of taking regular short breaks for stretching exercises, adjustable and ergonomically optimized chairs, adjustability of microscope tube or microscope allowing horizontal line of sight, awareness about work place ergonomics and CDC guidelines for microscope use.
We also did not find any significant association between age, gender and profession with musculoskeletal problems or their repetitive attacks. 
DISCUSSION
This study indicates that there are various work related problems, lack of awareness and ignorance among microscope users, which, if not dealt suitably with, may make their profession a burden rather than a boon. In the present study, the prevalence of musculoskeletal problems among microscope users was high (62%). A similar study conducted by Fritzsche et al. on pathologists in Switzerland also revealed prevalence of musculoskeletal problems, which was as high as 76% [3] . It is interesting to note that these problems were faced by many young microscope users too, which argues against a mere aging effect of this disorder. Being repetitive in many, it also forced some microscope users to be absent from work for 1-2 days. According to the National Safety Council 2006, musculoskeletal injuries could result in loss of median 10 working days (> 8 median working days lost for all injuries) [5] .
The most common locations of musculoskeletal problems in our study were neck and back, similar to a study by Lorusso et al. on musculoskeletal complaints among microscope workers [9] . Other problematic areas included shoulder, wrist and hand. The study by Fritzsche et al. found neck and shoulders to be the most common locations, apart from other locations like hips, face/head, ankles etc. [3] . Other surveys on cytotechnologists reported high prevalence of pain of neck, upper back, lower back, shoulder and upper extremities [10, 11] . Kreczy et al. studied the pattern of musculoskeletal disorders in microscope users and found it to be associated with non-ergonomic microscope workstations, which contribute to increased muscle strain (especially in trapezius, T8, L3 and biceps brachii), fatigue, and pain with sustained work [7] . Prevalence of musculoskeletal problems was found in maximum numbers in those using microscope for 11-15 years, while smaller numbers of subjects reported musculoskeletal problems in the groups using microscope for more than 15 years. These findings were not as expected, but achievement of final diagnosis to be stressful. According to the information disclosed in the questionnaire, males experienced significantly higher stress than females (p = 0.007). Eight per cent of microscope users always felt anxious and irritated during or after using microscope while 20% felt the similar way only a few times. Twenty six percent felt depressed and burnout after using microscope. There was a statistically significant association between no. of hours of microscope use per week and stress, with complaint of feeling anxious/irritated during or after microscope use and feeling depressed/burnout recorded among maximum subjects belonging to the group using microscope for more than 30 h/week. Factors like age, number of years of microscope use, talking to colleagues while reporting, (whether subject matters or otherwise) did not seem to have an influence on work related stress.
Satisfaction with workplace
Eighty percent of subjects had at least one window in their microscope room, while 42% enjoyed air conditioned microscope rooms. All the subjects shared the microscope use area with their colleagues. Forty two percent of microscope users reported that their microscopes were very closely placed. In spite of these conditions, only 18% of them thought that they did not have enough place to sit comfortably. Seventy percentage informed that their microscopes were serviced regularly. Only 62% subjects enjoyed the luxury of adjustable and ergonomically optimized chairs. Seventy four percent of subjects were satisfied with the comfort levels of their workplace with statistically significant association with those having at least one window in their microscope room or air conditioned rooms, enough place to sit comfortably, adjustable chairs and those provided the privilege of regular servicing of microscopes. Eighty two percent of subjects were satisfied with their working environment.
On assessment of awareness levels among subjects, 38% were ignorant about work place ergonomics and 64% did not have the slightest clue about CDC guidelines for microscope use. Darragh et al. evaluated the effect of occupational therapy ergonomics intervention on the workstation design and body positioning of microscope workers and found that there was a statistically significant improvement in groups enrolled in educationtraining programme and education only programme, as compared to control group [5] . This demonstrates the need for education and training regarding ergonomic workplace settings and for modifications in microscopes being used [5] .
Most light microscopes have eye piece fixed at acute angles relative to microscope body, which forces the user to flex the neck and upper back to view through the eye piece [4] . An ergonomic microscope with adjustable eyepiece, now commercially available, would allow the user to maintain neutral position of neck and upper back [4] . Although in most settings they have not replaced the traditional fixed angle microscopes due to the high purchase price [4] . When the neck is in flexed position for prolonged times, extensor muscles, tendons and ligaments are stretched, becoming lax and weak. This may lead to extensor muscle dysfunction after many years of this practice [4] . In our study group, 60% subjects declared suffering from refractive errors. According to a study by Fritzsche et al. on pathologists in Switzerland, about 90% of the occupational group suffered from ametropia and more than 50% had experienced an aggravation during their working years on microscope [3] . Similarly in our study, 60% ametropic microscope users reported an aggravation of ametropia during their working years, out of which 33.3% believed that microscope use was the sole reason for this aggravation.
The relationship between higher myopia prevalence and occupations with extensive near-field work requirements is well documented, yet the conventional myopia could be due to reduced time taken by these microscope users in diagnosis owing to more than 15 years of experience. Flavin et al. in a similar study found a lack of association between the number of working years and musculoskeletal problems, but they also reported a higher incidence of musculoskeletal problems in those who worked for less than 15 years [12] . In the present study, increased working hours were associated with musculoskeletal problems with all subjects of the group using microscope for more than 30 h/week complaining of some or the other form of musculoskeletal problem. This was probably due to prolonged static load, repetitive movements and awkward postures. Falla proved by surface electromyography that neck and back muscles were constantly working when one sits down to view slides at microscope [13] . Centre for disease control and prevention (CDC) guidelines for microscope use do not allow the microscope users to work for more than 5 h per day [4] . It also advises to take frequent short breaks from microscopy work [4] . In the present study, the habit of taking regular short breaks did not show significant association with lower levels of musculoskeletal complaints. The explanation for this finding could be the development of habit of regular breaks only after the problem started, incorrect technique of doing it or not providing accurate information in the questionnaire.
We found a lack of association of an ergonomic workplace setting with lower prevalence of musculoskeletal problems, the results being similar to the study by Lorusso et al. [9] . This could probably be due to procurement of ergonomic equipment after developing musculoskeletal disorders, adaptation and continuation of using wrong postures in the ergonomic work settings or lack of awareness despite the equipment. In contrast to our findings, Thompson et al. adjudged that basic ergonomic training and use of ergonomic aids could substantially decrease musculoskeletal problems [11] .
IJOMEH 2014;27(4) 597 microscope for more hours, which could have been due to increased physical fatigue and monotony of work. But according to the questionnaire, only 26% subjects believed that stress was due to physical fatigue only. Twenty six percent felt depressed and burnouted after using microscope, with maximum in subjects belonging to the group using microscope for more than 30 h. This percentage was much higher than that found by Fritzsche et al. (6.7% and 8.6%, respectively) [3] . Despite the results, Fritzsche et al. found burnout and depression to be the most common mental disease of pathologists [3] .
In the present study, 74% subjects were satisfied with the comfort levels of their workplace regardless of the fact whether it was ergonomically optimized or not. The reasons given were presence of basic facilities like windows in reporting rooms (some having air-conditioners), sufficient and comfortable sitting area, adjustable chairs in some labs and provision of regular servicing of microscopes. It could also be explained as ignorance turned into bliss. Despite the above issues, most microscope users who took part in this study were optimistic about their work atmosphere, similar to the study by Fritzsche et al. [3] .
CONCLUSION
The most common occupational concerns of microscope users were musculoskeletal problems of neck and back regions, eye fatigue, aggravation of ametropia, headache, stress due to long working hours and anxiety during or after microscope use. Awareness about workplace ergonomics and CDC guidelines was poor and many subjects in the study did not have ergonomically optimized microscope and workplace. This study found the immediate need for increasing awareness about the various occupational hazards that can affect the microscope users so that they become alert about the risks and start taking all necessary precautions to prevent them. might present in these individuals in the same manner as in any other person not involved with that type of work [3, 14, 15] . Korniushina conducted a study on microscope users, subjects working with magnifying glasses, and computer users and found that the highest overstrain was observed after 4 years of work in microscope operators who might develop professional myopia due to deprivation of accommodation [16] . A clinical study by Risovic et al., to determine the presence of refractive errors and binocular dysfunction in a population of university students with heavy near visual demands found it to be the most important factor for higher incidence of myopia, worse convergence, and exophoria [17] . The limitation of our study was that the other factors like long hours of computer work and the possibility of ametropic students entering these professions in greater numbers could not be ruled out. Ninety four percent of subjects in our study reported some form of visual problem or a combination, ranging from eye discomfort, headache, dry eye, with maximum subjects complaining of eye fatigue during microscope use. A similar questionnaire study in Ireland by Flavin et al. highlighted that 56% of the pathology laboratory personnel suffered from visual problems associated with microscope use, including eye fatigue, eye discomfort, headache, dry eyes, dizziness and nausea [12] . Visual fatigue and discomfort may be a result of difficulty in accommodation and convergence of eye, monotonous work or working without break for prolonged periods [8] .
Apart from the musculoskeletal and visual problems, microscope users in our study also complained of getting stressed with long working hours on microscope, lack of achievement of final diagnosis, reporting of microscopic findings and medico-legal complications that could arise with each case. According to a study by Fritzsche et al., every eighth pathologist in Switzerland suffered from burnout and depression and older pathologists were at higher risks [3] . We noted increased levels of stress in those using
